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Abstract: Oral fistula (OAF) is a pathological communication between the oral cavity and maxillary sinus which has its 
origin either from iatrogenic complications or from dental infections, osteomyelitis, radiation therapy or trauma. OAF clo-
sures can be achieved using different flaps which show both advantages and limitations. Therefore they all need careful 
consideration in order to select the best approach depending on the situation. The most widely employed flaps are of three 
types: vestibular flap, palatal flap and buccal fat pad Flap(BFP). The authors present three cases of OAF with the different 
techniques. It is suggested that the buccal flap is best applied in the case of large fistulas located in the anterior region, the 
palatal flap is suitable to correct premolar defects and the BFP flap for wide posterior OAFs. 
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INTRODUCTION 
The oroantral fistula (OAF) is a pathological communica-
tion between the oral cavity and the maxillary sinus; depend-
ing on the location it can be classified as alveolo-sinusal, 
palatal-sinusal and vestibulo-sinusal. These kinds of com-
munications arise mainly after extraction of posterior maxil-
lary teeth due to the close anatomical relationship between 
the root apices of the molar and premolar teeth and the sinus 
floor. In addition, a fistula might originate following removal 
of maxillary cysts, benign or malignant tumors or trauma. It 
must be emphasised that unlike the oro-antral communica-
tion (OAC), OAF is characterized by the presence of epithe-
lium arising from the oral mucosa and/or from the antral 
sinus mucosa that, if not removed, could inhibit spontaneous 
healing. Closing this communication is important to avoid 
food and saliva contamination that could lead to bacterial 
infection, impaired healing and chronic sinusitis. OAF is 
apparently more frequent in male than in female subjects. 
Radiological observations might show a sinus floor disconti-
nuity, sinus opacity, focal alveolar atrophy and associated 
periodontal disease. 
The choice of the appropriate therapy must take into con-
sideration the width, epithelialization and presence or ab-
sence of infections. Defects less than 3mm in width and 
without epithelialization might heal spontaneously in the 
absence of infections. In the latter case, infection must be 
cured before surgery to avoid impaired drainage.   
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Communications wider than 5mm require the use of rotating 
and sliding flaps to provide closure. 
The aims of this study are to describe and compare the 
three most common techniques employed in surgical closure 
of oroantral fistulas, explaining both the advantages and dis-
advantages of each. 
OAF DESCRIPTION 
The term oroantral fistula is meant to indicate a canal 
lined by epithelium that may be filled by granulation tissue 
or by polyposis of the sinus membrane, most frequently due 
to iatrogenic oroantral communication. OAF could be caused 
by dental infection, osteomyelitis, radiation therapy, trauma 
or following removal of maxillary cysts or tumors. The ex-
traction of maxillary posterior teeth represents the most 
common etiology of OAF due to the proximity of the bicus-
pid apices and molars to the antrum. Alternatively, OAF 
might arise during preparation of bone for insertion of a den-
tal implant as a consequence of poor surgical planning. Most 
of the minor communications, having a diameter of 1-2mm, 
heal spontaneously in the absence of infection. When 
chronic oroantral fistula defects are wider than 5mm and 
persist for more than 3 weeks, a secondary surgical interven-
tion is required [1]. 
This type of OAF will develop an epithelium similar to 
the pseudo stratified ciliated columnar respiratory cells of the 
maxillary antrum and to those of the squamous epithelium of 
the oral mucosa. The fistula must be quickly closed since its 
persistence increases the possible inflammation of the sinus 
through contamination of the oral cavity. It is important to 
establish whether or not sinus infection has occurred [2]
 Si-
nus infection can occur with any size and duration of fistula 
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described in the literature, each of which present both advan-
tages and disadvantages. 
 We describe three patients who arrived in the authors’ 
department after failure of dental treatment. The above-
discussed surgical techniques have been utilized to close the 
OAF following careful examination of the patient. 
REVIEW OF THREE OPERATIVE TECHNIQUES: 
BUCCAL FLAP, PALATAL FLAP AND BUCCAL PAD 
FAT FLAP 
Buccal Flap 
Patient N. 1 was submitted to buccal flap surgery due to a 
traumatic upper second premolar extraction. 
 In 1930 Axhausen [3] described the use of a buccal flap 
with a thin layer of buccinator muscle to close an oroantral 
defect. Later, Berger [4] reported a buccal sliding flap tech-
nique, which is still in use, as a tool to close small to me-
dium size (< 1cm) lateral or midalveolar fistulas, located 
either laterally or in the middle of the alveolar process. 
Krompotie and Bagatin [5] reported the immediate closure of 
an oroantral communication by means of a rotating gin-
givovestibular flap. This technique can also be employed for 
closing oroantral fistulas. It consists of a modification of a 
vestibular flap in order to avoid lowering of the vestibular 
sulcus, an event that takes normally place when using vesti-
bular flaps.  
 After cutting the communication edges, two vertical re-
lease incisions are made to provide a flap with dimensions 
suitable for closure of the antral communication.  
Incision removal of the epithelial lining of the palatal 
mucosa behind the communication might also be required. 
The flap, having a trapezoidal shape, consists of both epithe-
lium and connective tissue, and it is positioned over the de-
fect by means of mattress sutures from the buccal flap to the 
palatal mucosa. The advantage of the buccal flap procedure 
is its possible utilization when the alveolar ridge is very re-
sorbed and the fistula is located in a more mesial area [6]. 
However the loss of the vestibule represents a serious prob-
lem requiring an additional vestibuloplasty in patients wear-
ing removable dentures. 
CLINICAL CASE 1 
 
OAF with clear sinus communication 
 
Buccal Flap incision 
 
Site sutured after closing the communication 
Palatal Flap 
Patient N. 2 received buccal flap surgery due to traumatic 
extraction of the first upper molar. The first description of a 
procedure for closing oroantral fistulas using a palatal full 
thickness flap dates back to Ashley [7]. The advantage of 
this method is the use of mucous membrane from the hard 
palate. In 1980 Ehrl demonstrated the possibility of employ-
ing this technique with wide fistulas of 1cm in diameter [8]. 
Yamazaki and coworkers [9, 10] further improved this tech-
nique by adding to the connective tissue island a flap of mu-
cosa to cover the raw area of palatal bone.The bone is cov-
ered and the island flap retains excellent mobility without 
causing bunching of the mucosa of the hard palate and re-
cipient site. Moreover this method allows replacement of the 
denture a short time after the wound healing. 
 The bone surface is preserved since the periosteum is not 
involved. Using flaps of partial thickness avoids the occur-
rence of necrosis even in the case of wide OAFs caused by 
removal of large cysts or tumors.  
The first step consists in excising the epithelium from its 
edges and in cutting the palatal fibro-mucosa so as to create a 
flap having an axial stalk with a posterior base, supplied by 
the greater palatine artery.  
The palatal flap with its total thickness laterally rotated 
must have a large base to include the greater palatine artery 
at the site of its exit from the foramen [11]
. The anterior ex-
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fect and have a length sufficient to allow its lateral rotation 
and the replacement and the suture without exerting tension 
on the vestibular mucosa [12]
. 
However this type of flap is only indicated for closing 
fistulas in the premolar area since an excessive rotation re-
quired when operating in the molar region could cause 
ischemia of the flap due to the palatal artery occlusion and 
necrosis. 
Advantages of the palatal flap include good vasculariza-
tion, adequate thickness and optimal tissue quality. 
However as a consequence of this technique, exposure of 
the bony palatal surface, pain and later surface irregularities 
of the surgical area due to secondary epithelialization two or 
three months later, are often observed. 
The most important disadvantage is the necrosis of the 
palatal flap that can occur following excessive rotation of the 
flap. 
CLINICAL CASE 2 
 
Preoperative view 
 
Palatal Flap incision 
 
Palatal surface exposure 
 
Site sutured after closing the communication and palatal 
tissue healing 
Buccal Pad of Flat Flap 
Patient N. 3receivedbuccal flap surgery due to traumatic 
extraction of the first upper molar. 
The anatomy of the buccal pad of fat flap (BFP) was first 
described by Stajcic [13] and later on by Rapidis and Tide-
man [14, 15] The use of this type of flap has limited clinical 
usage and for many years has been considered a risky proce-
dure due to the possibility of traumatising the pterygo-
maxillary space. Since Egyedi reported the BFP flap as a 
suitable method to close the OAC, oro nasal communication 
and maxillary post surgery defects, these techniques have 
been widely used. On the other hand, according to Hao, [16] 
the BFP can be useful as a free flap to close oral defects. 
Tideman and coworkers have described the detailed anat-
omy, vascularization and operative techniques of BFP [15]. 
The use of a pedunculated BFP has been employed for the 
reconstruction of an oral defect of moderate size, following 
surgical removal of a malignant lesion [14,
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The buccal pad of flap (also known as Boule de Bichat) 
is a simple lobulated mass covered by a thin layer or capsule 
located deeply along the posterior maxilla and the superior 
fibers of buccinator muscle [18, 19]. The possible functions 
of the BFP include the prevention of negative pressure in 
suckling newborns, the separation of masticatory muscles 
from one other as well as from the bone structures, the en-
hancement of intermuscular motility and the protection of 
neuromuscular bundles. The rapid epithelialization of the 
uncovered fat is a peculiar feature of the BFP flap stalk and 
has been confirmed by histopathological studies [20]. In or-
der to reach the BFP an incision of the posterior mucosa 
must be made in the area of the zygomatic buttress, followed 
by a light incision of the periosteum and of the fascial enve-
lope of the buccal pad. 
A gentle dissection with fine curved artery forceps ex-
poses the yellowish-colored buccal fat. The buccal fat pad 
flap, preferably of the pedicled type, has been used most 
commonly for the closure of the OAF. This is due to the lo-
cation of the buccal fat pad which is anatomically favorable, 
to the easy and minimal dissection with which it can be har-
vested and mobilized. The fat pad provides a good rate of 
epithelialization and a low rate of failure [21]. 
The disadvantage is a mild reduction in the vestibular 
height and a low rate of recurrence of fistulas requiring a 
second surgery in order to achieve closure. 
CLINICAL CASE 3 
 
Preoperative view 
 
View after tooth extraction  
 
 
Exposure of the yellowish-colouredbuccal fat pad 
 
Healing after one months 
DISCUSSION 
According to the literature and to the author’s clinical 
experience, any communication between the maxillary sinus 
and the oral cavity lasting for more than three weeks should 
be surgically closed in order to avoid further medical prob-
lems. In choosing the surgical approach to treat an oroantral 
fistula, different parameters must be considered, including 
location and size of defect as well as its relationship to the 
adjacent teeth, height of the alveolar ridge, persistence, sinus 
inflammation and the patient’s general health. Moreover, any 
sinus disease must be cured to allow the fistula to close. Im-
mediate repairs of the acute oroantral defect have a uni-
formly high success rate approaching 95% that decreases to 
67% in cases of delayed closure. An important role in the 
healing process is played by the presence of sinus diseases. 
In these cases the advice of a specialist will help to deal with 
complications. Since a chronic communication between the 
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route for fungal penetration into the sinus, a systemic anti-
fungal treatment must be used associated with abundant 
washings with saline and topical antifungal solution. Regard-
less of the chosen technique, two rules must be observed. 
First of all, any sinus infection must be treated with adequate 
nasal drainage. This kind of therapy might require a 
Caldwell-Luc procedure with nasal antrostomy or endo-
scopic sinus surgery. Briefly, this procedure consists in ex-
posing the antero-lateral wall of the maxillary sinus. A hole 
is then opened in the bone through which removal of the 
infected mucosa can be achieved. This drainage will allow 
washings with saline or rinses of Cephalosporin solution to 
be performed over the few days following the surgery. Anti-
biotic helps to reduce infection in such a high risk situation. 
After drainage removal, the opening of the naso-sinus com-
munication should be preserved to allow spontaneous drain-
age of fluids. The use of appropriate antibiotics in addition to 
topical and/or systemic decongestants is necessary preopera-
tively, along with nasal precautions (no nose blowing and no 
sneezing). The second rule to be observed requires a tension-
free closure of a broad based, good vascularized soft tissue 
flap over intact bone. 
CONCLUSION 
Treatment modalities to repair the oroantral fistula in-
clude local or free soft tissue flaps, with or without autoge-
nous grafts or alloplastic implants. The closure of an oroan-
tral communication of any origin, can be achieved by differ-
ent techniques. Particular emphasis should be made in 
choosing the most appropriate method The three operative 
techniques here reviewed are: buccal flap, palatal flap, and 
buccal pad fat flap, each having both advantages and disad-
vantages.  
The authors suggest the buccal flap for small and mesial 
fistulas, taking into consideration that additional surgery to 
reestablish the proper vestibular depth may be necessary. 
The palatal flap was found to be a feasible option for repair-
ing OACs, particularly for defects in the premolar area. The 
technique is simple and familiar to the oral and maxillofacial 
surgeon. This procedure is highly recommended when an 
optimal length/width flap can be maintained. 
In recent years, the BFP has been used for a variety of 
purposes, owing to its physical and biological properties, and 
the results have encouraged clinicians to make use of its po-
tential benefits. The most common use of the BFP has been 
in the closure of big posterior OACs, followed by post exci-
sion reconstruction. In order to obtain the best results, the 
size limitation of the BFP must be considered.  
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